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The Unique & Diverse

Ecology of
California

1888 “Unique Map of California”
Produced by the

Southern Pacific Railroad and

the CA State Board of Trade
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Topography

« Long coastline
« Series of mountains and valleys
in close proximity I

« Rapid transitions in elevation,
soil type, rain harvest/shadow,
solar exposure

« Isolated populations/communities

« Snow pack — year-long water
Highest and lowest points in continental

US within 80 miles of each other, and
200 miles of the coast.
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Biodiversity
Rank for CA
among all
US States
Richness 1
Endemism 1
Rarity 2
(% at risk)
Taxon caspp | usspp | %ofus Taxon #CA | Rank among
Richness | Richness | Sppin CA Endemics | US states
Vascular 5,047 15,890 32% "I vascutar 2153 1
Plants (6272 var) Plants
Amphibians 51 231 22% Amphibians 17 1
Reptiles 84 283 30% Reptiles 5 1
Birds 433 768 s6% | | Birds 2 2
197 416 4% || 17 1
FW Fish 67 799 8% ..l FW Fish 20 1

Topography

« Aspect (angle of sun exposure)
« Elevation
« Slope

» Temperature

Sterra Nevada
Range

* Wind exposure

* Precipitation

« Soil depth

* Runoff & groundwater

* Air pressure & gas  Lower Montane
partial pressures "

Stera Panamint
Foothls Mount Whiney (14,404 1) ' Valey  Doath Valley (282 )

Subalpine_, Alpine

Forest
Upper Montane
Forest

Chaparal
Foothill PO
Woodiand

« Igneous rock: volcanic mountains
« Metamorphic rock: plate boundaries
« Sedimentary rock: old seabed

California
Ecology

* Long, narrow region
Bordered on east by,
On west by long co
Climate greatly effj
—"Seasons of thg




California Ecology

Solar Seasons

March equinox: Equator faces sun directly;
neither pole tilts toward sun; all regions on Earth
experience 12 hours of daylight and 12 hours of

June solstice: Northern 30°N P
arkness.

Hemisphere tilts toward

sun; summer begins in
Northern Hemisphere;

winter begins in 3
Southern Hemisphere, i

0° (equator)

/ December solstice: Northern
Hemisphere tilts away from sun;
winter begins in Northern

Hemisphere; summer begins
in Southern Hemisphere.

Constant tilt
of 23.5°

September equinox: Equator faces sun
directly; neither pole tilts toward sun; all
regions on Earth experience 12 hours of d
daylight and 12 hours of darkness.
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*Clockwise in northern hemisphere
*Counter-clockwise in southern hemisphere

North Pacific Gyre

*Warm, oligotrophic water flows north
with western boundary current
*Cools & picks up nutrients

A

*Some NPEC flow reflects

back as Countercurrent
*Twice across tropics!
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*Waters from California Current flow to N. Pacific Equatorial Current

*Warm & lose nutrients as flow westward across tropics
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Climate fluctuations are reduced by
proximity to bodies of water

Great Ocean Current Gyres
Eastern Boundary Currents

(Humboldt),
Cumrent

P
Eastern Boundary Curmrents

*Draw cold, nutrient-rich water from sub-polar regions toward the tropics
*North Pacific Eastern Boundary Current = “California Current”
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California Current

Cold water gathers more terrigenous nutrients from northern rivers

,_NOAL/NESDIS SST S0KM ANALYSIS U.S. PACIFIC

Q’t
i
L
i1 s 100

rough 18/4/2340

45 100 135 130 138 120 -113
'NOLI-15 OPERATION DAY/NITE  16,172040

12



California Ecology

Heyer

California Current

Pacific Ocean’ | |

* Regional variations:
* Eddy currents produce
local cells

* Seasonal variations:
* Intensity, depth, and
distance from shore vary
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California Seasons of the Sea

Determined & defined by dominant
nearshore ocean conditions

* Upwelling season
* Oceanic season

* Davidson season

Upwelling Season: mid spring>summer
High atmospheric pressure system develops offshore

Air pushe
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Upwelling Season: mid spring>summer

1. Summer Afternoons - Northwest Winds
Increase In Speed

2.  Surface Winds Begin Driving
Surface Water Southward

“Wells Up* to Replace
Surface Water Driven Offshore

Upwelling Season: mid spring>summer
Stratified Conditions Upwelling Conditions
Temperature Wind__ =

Warm Surface Layer

Cool Deeper Layer

Nutrients %

Nutrient Depleted Surface Layer

Phytoplankton Aw/'%

LowPhytoplanktonsurfsce Layer 4 i

Very Low Phytoplankton,
Oeeper Layer

Upwelling Season: mid spring>summer

llustration by Flona Morris

&
Max nutrients + Max sunshine = ™1 Primary Productivity
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— bottom-up amplification of all trophic levels
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Upwelling Season: late spring>summer
* Typical daily pattern

Hot, summer sunshine

Air warms
& rises

Warm, moist air mass Cold air massﬂ seabreeze
v ¢ 44 444

Offshore surface.
water warms

Cold,
upwelled

water
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Oceanic Season: late summer>autumn
High pressure system weakens; moves onshqre

e

Low pres

Air pulled toward NEWASTESs U

,:,vﬁg?fgli t eJaflacts wind cJ

+ Prawvailing wind zlong CA south-,ndaigl

Davidson Season: winter>early spring
* Low pressure system intensifies
d . e R Sty

ai

Upwelling Season: late spring>summer
* Typical daily pattern

Hot, summer sunshine

Air warms
& rises

Warm, moist "‘"’"""“ e o 0 8 o
g [J
r mass | -m;iw den - Land heats up

Cold,

upwelled
water

Coastal areas: cool, windy, foggy summers!
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Oceanic Season: late summer>autumn
Prevailing wind along CA south=north

Southerly winds cause nearshore downwelling
Warm, oligotrophic oceanic waters move nearshore
Mild weather. Low ocean productivity.
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Davidson Season: winter>early spring
Strong southerly winds intensify very warm, very
oligotrophic Davidson countercurrent
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Storm weather pulled
counterclockwise
around thedow’

Continug.countafBlockwise:
approach CAfiom south
“Pinegpple’Express”

Stormis-travel south:
warm &absorb-more
moisture

Result: warm, wet winters!

Climate
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Climate

Climate

* Major climate types
1. Mediterranean
2. Steppe
3. Cool interior
4. Highland
5. Desert

Modifed Keppon Clmto Ciasadiaton Systom.

0N
Gl
CU

Storm weather pulled
counterclockwise . . T .
Brauna thedda * Warm, oligotrophic currents flow to Americas

« \nutrients>Wproductivity=>Wfish

' Quit fishing for Christmas (“El Nifio”

El Nifio Southern Oscill atiof-{ENS
S o Westward-egtSlonali@iPtaat weakens

Eastward ‘equatorialicounter<urrentinten
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Vegetation

Goneratizod Vogatation Covor

Vegetation

* California Floristic
Province (CA-FP)
— west of Sierra Nevadas &

south of Transverse Range

Much of Mediterranian
climate lands converted to
urban & agricultural
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Mapping A 7T T
o sty

California’s
Biodiversity

of the
BIODIVERSITY
o

CALIFORNIA

e 2003
CA Dept. of Fish & Game
project

* Use published
distributions to create

resource map to identify
localities of significant:
— Richness (diversity)
— Rarity (special
status)
— Endemism
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Geographical Information Systems

. * Diversity —
s Species (taxon) Richness

Geographical Information Systems (GIS)

A computerized GIS can combine layers of
information in various ways to produce maps or
conduct analyses.

Example: Selectvegelation

types wihin a given distanca of
amajor highway (yellow)

Vegetation Types

What a Computerized Geographic Information System (GIS) Can Do
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Plant Richness

Plant
Diversity
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Geographical Information Systems

* Rarity-weighted Richness Index (RWRI)
[ TS
)’ ] specis 8
O spxies

“Index of irreplaceability”
— For “species of special status”
State divided into equal hexagonal grid cells (250.4 mi2 each)

+ Very limited distribution

+ Low population levels
+ And/or immediate threat, esp. habitat loss

1.
2. How many cells does a species occupy? Jcells = Trarity rank
3. RWRI for each cell = 3 (special species x its rarity rank)
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Mammal
Diversity
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Amphibian
Diversity

Reptile
Diversity

Reptile Richness
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Bird
Diversity

Winter Distribution

Bird Richness

Human
Population
Density
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Human
Population
Density




